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SPECIFICATION 
TO ALL WHOM IT MAY CONCERN: 

5 Be it known that we, ROBERT F. OLSEN, a citizen of the United 

States of America, resident of Monroe, County of Monroe, State of Michigan, 
JOSEPH R. DEBORTOLI, a citizen of the United States of America, resident 
of Oak Harbor, County of Ottawa, State of Ohio, SCOTT M. MEDLEY a 
citizen of the United States of America, resident of Monroe, County of 
10 Monroe, State of Michigan, and DOUGI_AS A. GUNTSCH, a citizen of the 
United States of America, resident of Toledo, County of Lucas, State of Ohio, 
have invented a new and useful improvement in 

A PROCESS FOR FORMING A PART HAVING AN INTEGRAL FEATURE, 
1 5 A PART PRODUCED THEREBY AND APPARATUS THEREFOR 

which invention is fully set forth in the following specification. 



03113 



A PROCESS FOR FORMING A PART HAVING AN INTEGRAL FEATURE. 
A PART PRODUCED THEREBY AND APPARATUS THEREFOR 

BACKGROUND OF THE INVENTION 

5 The present invention is generally relates to plastic blow molding. More 

specifically, the invention is directed to a plastic blow molding process for 
forming a part having an integral feature, a part produced thereby and 
apparatus therefor. 

In the past, plastic blow molded parts have been formed using 

10 processes and apparatus in which features such as flanges have been formed 
along a parting line where mold sections come together when closed. It has 
been found that these prior processes and apparatus limit the positioning of 
the features on the part at the parting line. This has resulted in separate 
features such as metal brackets being added to the part after molding in order 

15 to provide a necessary feature for the part. 

There is a need for a process and apparatus to produce a plastic blow 
molded part that has an integral feature that can be formed at points spaced 
from the parting line depending on the use of the part. The present invention 
satisfies this need. 

20 

SUMMARY OF THE INVENTION 

The present invention is directed to a process and apparatus for 
forming a part having an integral feature. The process and apparatus includes 
a mold having two opposed mold sections for receiving a heated parison. 

25 Each mold section has a face. The mold sections are closeable upon one 
another at said faces at a parting line. Each of the mold sections has a 
sidewall including a female cavity having a predetermined shape of a part to 
be formed in the mold. At least one of the mold sections has an opening in the 
female cavity extending through the sidewall. The opening is positioned in 

30 spaced relationship with said face. The mold includes one or more movable 
pressing members positioned adjacent to the opening. Each pressing 
member has a predetermined shape of a feature to be formed by the pressing 
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member. A part having an integral member is formed in the mold by blowing a 
pressurized gas into the parison to expand the parison against the female 
cavities and to cause a portion of the parison to extend through the opening. 
The pressing member compresses the portion of the parison to form an 
5 integral feature on the part. 

It is a primary object of the present invention to provide a process and 
an apparatus for forming a part having an integral feature. 

Other objects and advantages of the present invention shall become 
apparent to those skilled in the art upon a review of the following detailed 
10 description of the preferred embodiments and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a first embodiment part having an 
integral feature according to the present invention; 
15 Fig. 2 is a cross-sectional view of a parison positioned between a mold 

according to the present invention; 

Fig. 3 is a cross-sectional view taken along line 3-3 of Fig. 2; 
Fig. 4 is a cross-sectional view showing a mold according to the 
present invention in a closed position with a blowing device inserted in the 
20 parison; 

Fig. 5 is a view similar to Fig. 4 in which a pressurized gas is being 
blown into the parison according to the present invention; 

Fig. 6 is a view similar to Fig. 5 in which the pressing members 
according to the present invention have been moved to form the feature 
25 according to the present invention; 

Fig. 7 is a detailed view of an integral feature according to the present 
invention in which flash is shown in phantom; 

Fig. 8 is a top cross-sectional view of apparatus according to the 
present invention; 

30 Fig. 9 is a side elevational cross-sectional view of apparatus according 

to the present invention; 
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Fig. 10 is a perspective view of a second embodiment part having an 
integral feature according to the present invention; 

Fig. 11 is a cross-sectional view of a parison positioned between a 
second embodiment mold according to the present invention; 
5 Fig. 12 is a cross-sectional view showing the second embodiment 

mold in a closed position during which a pressurized gas is being blown into 
the parison; 

Fig. 13 is a cross-sectional view of the second embodiment mold in 
which the pressing members have been moved to form the integral feature 
10 according to the present invention; 

Fig. 14 is a cross-sectional view taken along line 12-12 of Fig. 13 
showing a third pressing member further forming the integral feature; and 

Fig. 15 is a view similar to Fig. 14 in which the third pressing member 
has completed the formation of the integral feature. 

15 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments and best mode of the present invention 
will now be described in detail with reference being made to the drawings 
which form a part of the disclosure of the invention. In the drawings, a part 

20 having an integral feature according to the present invention is indicated 
generally by the reference number "10". 

Referring to Fig. 1, the part 10 is an automotive heating, ventilation, 
air conditioning (HVAC) duct. The part 10 includes a body 12 having an 
integral feature 14 formed thereon. In a preferred embodiment, the feature 

25 14 is a flange such as a mounting tab. The feature 14 can be used to mount 
the part 10 on a vehicle. As shown, a raised reinforcement surface 16 is 
formed on the body 12 adjacent to the feature 14. The surface 16 
strengthens the feature 14. In another embodiment, the part 10 can be 
formed without the surface 16. 

30 Referring to Figs. 2-9, the part 10, as shown in Fig. 1, is formed by a 

process and apparatus that includes a mold 20. The mold 20 has two 
opposed mold sections 22 and 24 having faces 26 and 28, respectively. 
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The mold sections 22 and 24 are constructed of a suitable metallic material. 
Examples of such materials include the group as follows: aluminum alloys, 
beryllium-copper alloys, steel and zinc alloys. 

As shown in Fig. 3. the mold sections 22 and 24 include sidewalls 30 
5 and 32, respectively. The sidewalls 30 and 32 include female cavities 34 
and 36. respectively, that have a predetermined shape of a part, such as 
part 10, to be formed in the mold 20. 

Still referring to Fig. 3, the mold section 22 has an opening 40 in the 
cavity 34 that extends through the sidewall 30. The opening 40 is 

10 positioned in spaced relationship with the face 26. In this regard, the 
opening 40 is spaced toward the center of the cavity 34 so that a portion of 
the sidewall 30 is positioned between the face 26 and the opening 40. 
However, it should be understood that the opening 40 can be placed In a 
variety of positions along the sidewall 30 so long as there is a portion of the 

15 sidewall 30 between the face 26 and the opening 40. 

Referring to Figs. 3, 8 and 9, the mold section 22 includes an exterior 
wall 42 spaced horizontally from the sidewall 30 to form a space 44. The 
mold 20 includes one or more movable pressing members positioned in the 
space 44 adjacent to the opening 40. In a preferred embodiment, the mold 

20 20 includes two opposed aligned reciprocally movable pressing members 46 
and 48 positioned in the space 44 adjacent to the opening 40. The pressing 
members 46 and 48 include pressing surfaces 50 and 52, respectively, that 
have a predetermined shape of a the feature, such as feature 14 shown in 
Fig. 1, to be formed by the pressing members 46 and 48. The pressing 

25 members 46 and 48 have push rods 54 and 56, respectively, that are 
operatively connected to hydraulic apparatus 58 (Figs. 8 and 9) for 
reciprocally moving the pressing members 46 and 48. As shown in Fig. 3, 
the mold 20 includes a blowing device 60 such as a blow pin. The blowing 
device 60 blows a pressurized gas such as air. 

30 Referring to Figs. 2-9, a heated parison 70 is positioned in the mold 

20 between the mold sections 22 and 24. The parison 70 is constructed of 
a suitable thermoplastic material. Examples of such materials include the 
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group as follows: acrylonitrile-butadiene-styrene (ABS). high-density 
polyethylene (HDPE), low-density polyethylene (LDPE), linear low-density 
polyethylene (LLDPE), polycarbonate (PC), polyethylene terephthalate 
(PET), polypropylene (PP), polyphenylene ether (PPE), polyvinylchloride 
5 (PVC), thermal plastic elastomer (TPE) and ultra high molecular weight 
polyethylene (UHMW-PE). 

As shown in Fig. 4, the mold sections 22 and 24 are moved to a 
closed position in which the opposed faces 26 and 28 meet at a parting line 
72. When in this position, the parison 70 is positioned within the mold 

10 sections 22 and 24 adjacent to the respective cavities 34 and 36. The 
blowing device 60 is positioned in the parison 70. As shown in Fig. 4, 
portions of the parison are positioned outside of the cavities 34 and 36 along 
the parting line 72. The pressing members 46 and 48 are in a retracted 
position. When in this position, the pressing surfaces 50 and 52 form a 

15 cavity 74 with the exterior wall 42 adjacent to the opening 40. As shown in 
Fig. 4, the opening 40 is spaced from the parting line 72 so that a portion of 
the sidewall 30 is between the opening 40 and the parting line 72. 

Referring to Fig. 5, the blowing device 60 blows a pressurized gas 
into the parison 70 to expand the parison against the cavities 34 and 36 to 

20 form the body 12 of the part 10 (Fig. 1). The blowing of the pressurized gas 
also causes a portion 76 of the parison 70 to extend through the opening 40 
into the cavity 74. 

As shown in Fig. 6, the pressing members 46 and 48 are actuated so 
that the pressing surfaces 50 and 52, respectively, move toward one 

25 another. The pressing surfaces 50 and 52 compress the portion 76 of the 
parison 70 to form an integral feature 14 (Fig. 1). Still referring to Fig. 6, the 
support surface 16 of the part 10 (Fig. 1) is formed adjacent to the opening 
40 by the sides 78 and 80 of the pressing members 46 and 48, respectively. 
The feature 14 and the support surface 16 of the part 10 are formed at a 

30 position spaced away from the face 26 of the mold section 22 and the 
parting line 72. After formation of the part 10, the pressing members 46 and 
48 are retracted, the blowing device 60 is removed and the mold sections 22 
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and 24 are moved apart from one another to allow for the part 10 to be 
removed from the mold 20. As shown in Fig. 7, the flash 82 around the 
feature 14 is removed along with any other flash of the parison 70. It has 
been found that the formation of the feature 14 with the flash 82 provides 
5 the feature 14 with added strength and durability. 

Referring to Figs. 10-15, a second embodiment part 10 such as an 
automotive fluid reservoir is shown. The part 10 includes a body 12 having 
a feature 14 such as a hook. As shown, the feature 14 is positioned on the 
body 12 on a raised support surface 16. In another embodiment, the part 10 

10 can be formed without the surface 16. 

As shown in Figs. 11-15, the second embodiment part 10 is formed 
by the process and apparatus as described above. Accordingly, the same 
reference numbers have been used. 

In the second embodiment, the process and apparatus includes a 

15 third pressing member 90 that is positioned substantially perpendicular to 
the pressing members 46 and 48. The third pressing member 90 is shown 
in Figs. 11, 14 and 15. The third pressing member 90 is reciprocally 
movable by hydraulic apparatus similar to that shown in Figs. 8 and 9. 

Referring to Figs. 13-15, the process as described above reaches the 

20 point where the portion 76 of the parison 70 is being compressed by the 
pressing members 46 and 48 to form the feature 14. At this point, the third 
pressing member 90, which has a pressing surface 92 including a 
predetermined shape, compresses the portion 76 as shown in Fig. 15 to 
form the feature 14 with a hook as shown in Fig. 10. After formation of the 

25 part 10, the pressing members 50, 52 and 90 are retracted, the blowing 
device 60 is removed and the mold sections 22 and 24 are moved apart 
from one another to allow the part 10 to be removed from the mold 20. Any 
flash is removed to finish the part 10. 

The above detailed description of the present invention is given for 

30 explanatory purposes. It will be apparent to those skilled in the art that 
numerous changes and modifications can be made without departing from 
the scope of the invention. Accordingly, the whole of the foregoing 
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7 



description is to be construed in an illustrative and not a limitative sense, the 
scope of the invention being defined solely by the appended claims. 



